Inflammation plays a critical role in the pathophysiology of cardiovascular disease (CVD) and levels of circulating inflammatory markers are associated with future CVD risk. However, the physiological mechanisms that control systemic levels of circulating inflammatory markers are not well understood. Here, we explore possible autonomic nervous system mechanisms by testing whether resting and stressor-evoked cardiovascular responses are associated with two markers of systemic inflammation: interleukin (IL)-6 and C-reactive protein (CRP). Subjects were 159 black and 129 white men (M = 33.0 years) who completed a laboratory protocol including an anger recall speech task. Electrocardiography and impedance cardiography data were collected during a resting baseline, the speech task, and a final recovery period. Hierarchical regressions tested whether resting or stressor-evoked levels of heart rate (HR), highfrequency heart rate variability (HF-HRV), pre-ejection period (PEP), and pulse transit time (PTT) were associated with CRP or IL-6. Higher resting HR was associated with higher CRP (b = 0.19, p = 0.003) and IL-6 (b = 0.13, p < 0.05). Similarly, shorter resting PTT was associated with higher CRP (b = À0.21, p < 0.001) and IL-6 (b = À0.14, p = 0.02). In addition, greater stressor-evoked decreases in HF-HRV were associated with higher CRP (b = À0.14, p = 0.01). Associations were independent of age, race, body mass index (BMI), smoking behavior, and socioeconomic status. Resting HF-HRV and PEP were also associated with CRP and IL-6, but associations were not significant after controlling for BMI and smoking behavior. These findings indicate that resting HR and PTT, as well stressor-evoked HF-HRV reactivity, are associated with systemic inflammation. Our results suggest that both tonic and stressor-evoked sympathetic and parasympathetic nervous system activity may contribute to regulation of systemic inflammation.
Introduction
Inflammatory processes play a key role in cardiovascular disease (CVD) pathophysiology (Libby et al., 2002; Ross, 1999) . In addition, basal levels of inflammatory markers in the peripheral circulation predict future CVD risk. Specifically, higher levels of inflammatory markers, such as C-reactive protein (CRP) or interleukin (IL)-6, are associated with greater likelihood of developing CVD (Danesh et al., 2008 (Danesh et al., , 2000 . These basal levels of circulating inflammatory markers are commonly referred to as ''systemic inflammation", because they provide a non-specific indication of ongoing inflammatory processes in the body. Currently, the physiological mechanisms that drive and regulate systemic inflammation are not fully understood. The present study examined possible autonomic mechanisms underlying systemic inflammation by testing whether resting and stressor-evoked cardiovascular responses are associated with markers of systemic inflammation.
The autonomic nervous system (ANS) is one physiological system thought to regulate systemic inflammation. Two of the primary divisions of the ANS are the parasympathetic nervous system (PNS) and the sympathetic nervous system (SNS). Both divisions innervate multiple organs and regulate a wide variety of physiological functions outside of conscious control, including immune function (Kemeny, 2011). Animal and in vitro studies have provided evidence for associations between each division of the ANS and inflammation. Specifically, animal research indicates that tonic PNS input inhibits inflammation. This research is summarized by Tracey (2002 Tracey ( , 2009 
